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In like manner it may be shown that the average length of BP is 

wr( a s cosC +c 2 cos A— ac sinA sinClog[tan4.A tanJC] ; and of CP, 

w~ I a 2 cosB + b 2 cosA — db smA sinS log [tan \A tan \B~\ . 
Hence the required average is 

M= *[(v + t) cosA + (~T + ^) cosB + (t + ^Wc-asiniA[&siii5 
+c sinC] log tmhA — b sinB [a sinA +c sinC] log tan^B 

— c sinC[ft sinA +b sinB] log tanJC. 

184. Proposed by HENRY HEATON, Belfleld, JT. D. 

Through every point of the sides of a given square, straight lines are 
drawn across the square in every possible direction. What is their average 
length? 

I. Solution by G. B. M. ZERR, A. M., Ph. D., Parsons, W. Va. 

The problem evidently wants the average length of all lines termin- 
ated in opposite sides; otherwise the problem is the same as problem 169, 
three solutions of which have already been published. 

Let [a, x] be the coordinates of one end of the line, [0, y] the coor- 
dinates of the other end. a =the average length required. 

I I \/{a 2 + [x-y] 2 }dxdy 

•*• a ■■= — =— j j I I V {ft 8 + [x-yV }dxdy 

I ) dxdy 
J o J o 

= ib CU/fr+tf] +ft*log^^±^- ] -W=ft{§ [l-,/2] + log[l+i/2]}. 
ft * 7 o \ a / 

II. Solution by HENRY HEATON, Belfleld, N. D. 

Let P be a point in AB, PE a line perpendicular to AB, and PFa line 
drawn across the a PAD. Put AP=x, and lFPA=<>. Then supposing x 
constant, the average length of the lines drawn from P across the triangle 
PAD is 

rtan-i(a/x) /"tan-i (a/») /,/ [a s +x°] +ft\ , ir , -, 

I x sec# dO-r- I do=x log i — *= — — -- n-tan^ 1 [a/%] . 

•' o ^ o \ a; / 
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Similarly the average length of lines drawn from P across the a PED is 



t 1og( ^ [a '+ g ' ]+8 )-H»i^[g/G]. 



Hence the average length of lines drawn from P across the rectangle 
PEDA is 

±[x log (3^!±5!te) +alog( l/ ^ 2+ / 8] ^ )]. 

Hence the required average is 

= ^log[,/2+l] -- §J^ l/[ ^ xa] = ^{31og|/[2+l]-i/[2 + l]}. 

Note.— These solutions differ because both problems are stated in the indefinite form and the authors have 
assumed different laws of distribution. Ed. F. 

MISCELLANEOUS. 

168. Proposed by W. J. GREENSTREET, M. A., Editor of The Mathematical Gazette, Stroud, England. 

Sum to n terms, sin«sin/J+sin«— /?sin/3+r+sin«-23sin/J+2r+... 

Solution by G. B. M. ZERR, A. M., Ph. D., Parsons, W. Va. 

The series intended is evidently 
sin«sin/3+sin[«-/?]sin[/? + r]+sin[«-2/J]sin[/?+2r]+... to n terms. 

Since 2sin « sin /?=cos [«-/?] -cos[«+/S'] we get, if S=the sum 

S=i{cos[«— /?]+cos[«— 2/?— r]+cos[«— 3/5— 2r] +... to n terms} 
— &{cos[«+/5]+cos[«+r] + cos[«-/J-|-r] +... to n terms}. 

Let a+fi=8, =[,?+ r ]=oi, [«+,5] =<;>, -tf-r]=p. 

.-. S=i { cos 0+ cos [#+*]+ cos [0+2*] +...+ to n terms} 
— J{cos^+cos[< r /, +^]+cos[^+2?] +...+ to n terms}. 



